Expression of creatine kinase isoenzyme genes during postnatal development of rat brain cerebrum: evidence for posttranscriptional regulation.
Brain creatine kinase (CKB) has a central role in the regeneration of ATP in the brain. During postnatal development of rat brain cerebrum, the CKB protein level was very low at postnatal day 1 and week 1 but by week 4 had increased 6- to 7-fold and remained constant through week 10. Surprisingly, CKB mRNA levels were already maximal at postnatal day 1 and week 1, indicating that CKB protein expression does not simply reflect the levels of CKB mRNA and is likely regulated posttranscriptionally during early postnatal times. Interestingly, the majority of cytoplasmic CKB mRNA was found to be associated with polyribosomes both at postnatal day 3 and week 6. Therefore, low CKB protein levels at early postnatal times could either be due to (1) normal translation initiation of CKB mRNA followed by a subsequent arrest during elongation or termination and/or (2) normal translation of CKB mRNA followed by rapid degradation of CKB protein. However, CKB protein increased coincidently with ubiquitous mitochondrial CK protein, suggesting that a functional phosphocreatine energy shuttle is formed in the cerebrum during postnatal development. The apparent posttranscriptional regulation of CKB in early postnatal cerebrum contrasts with the transcriptional regulation controlling accumulation of CKB protein in postnatal developing cerebellum.